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3. 
 

Background 

 

On March 22, 2007, the Environmental Protection Agency (EPA) promulgated the “Treatment of Data 

Influenced by Exceptional Events; Final Rule,” otherwise known as the Exceptional Event Rule (EER). 

This rule created a process for the exclusion of air quality data related to exceedances of the National 

Ambient Air Quality Standards (NAAQS) from regulatory decisions by the EPA. 

 

An Exceptional Event is defined in 40 CFR Part 50.1 (j): 

  

Exceptional event means an event that affects air quality, is not reasonably controllable or 

preventable, is an event caused by human activity that is unlikely to recur at a particular location 

or a natural event, and is determined by the Administrator in accordance with 40 CFR 50.14 to 

be an exceptional event. It does not include stagnation of air masses or meteorological 

inversions, a meteorological event involving high temperatures or lack of precipitation, or air 

pollution relating to source noncompliance. 

 

Per the EER found in 40 CFR Part 50.14 (iv), a demonstration to justify data exclusion shall provide 

evidence that: 

 

(A) The event satisfies the criteria set forth in 40 CFR 50.1(j);  

(B) There is a clear causal relationship between the measurement under consideration and the 

event that is claimed to have affected air quality in the area; 

(C) The event is associated with a measured concentration in excess of normal historical 

fluctuations, including background; and 

(D) There would have been no exceedance or violation but for the event. 

 

In order for data to be excluded under the EER, states and other air agencies should submit documentation 

to the EPA showing that the exceedance of the NAAQS in question would not have occurred in the 

absence of a natural or exceptional event. As stated above, a demonstration must satisfactorily address 

each provision in 40 CFR Part 50.14 (iv) in order for data exclusion to be considered. The EPA uses a 

“weight-of-evidence” approach to evaluate these elements. Therefore, complete demonstrations must 

contain sufficient narrative and evidential support for each of these provisions. 

 

Because the EPA only accepts Exceptional Event (EE) demonstrations submitted by the state or other 

local air agency, industrial entities which operate ambient air monitoring networks that wish to request 

data to be excluded under the EER must submit demonstrations to the state. The state will then conduct an 

internal review of the demonstration before making a decision to either deny or approve the request to 

flag the data. Additional information on the EER including EPA Guidance can be found by visiting the 

EPA’s website http://www.epa.gov/ttn/analysis/exevents.htm. Additional information on the Wyoming 

Department of Environmental Quality Air Quality Divisions’ (AQD) internal review process and 

examples of demonstrations can be found by visiting the AQD’s website at 

http://deq.wyoming.gov/aqd/monitoring/ and looking under the Resources tab.  

 

 

http://www.epa.gov/ttn/analysis/exevents.htm
http://deq.wyoming.gov/aqd/monitoring/


4. 
 

Introduction 

 

In March 2007, EPA Region 8 approved the Natural Events Action Plan (NEAP) as an option under the 

1996 Natural Events Policy.  The NEAP approval occurred around the same time that the EPA 

promulgated the EER. The AQD enacted the Natural Events Action Plan (NEAP) as a way for coal mines 

in the Powder River Basin to control dust from high wind events and minimize Particulate Matter 

emissions. In 2012 the AQD conducted a five-year review of the NEAP. As a result of this review it was 

determined that while certain elements of the NEAP should be preserved, such as continuing the practice 

of issuing high wind/blowing dust notifications for the Powder River Basin in cooperation with the 

National Weather Service, ultimately the NEAP had become outdated and some sections created 

inconsistencies with current practices. Based on this, and significant overlap with the EER, the AQD 

discontinued the use of the NEAP on September 16, 2014. 

 

In response to comments received during the NEAP review, the AQD committed to developing a 

compilation of technical elements that have been submitted as part of EE/NEAP demonstrations as a 

resource for the creation of future submittals. This document fulfills this commitment. 

 

This document breaks technical elements into broad categories and then provides good examples of 

specific elements within these categories. Each element is drawn directly from a NEAP or EE 

demonstration submitted between 2006 and 2014, and represents every facility in Wyoming that has 

presented a demonstration to date, including the AQD. 

 

Other comments received during the NEAP review requested that the AQD develop specific guidance to 

accompany the EER. Because it is a Federal Rule, the AQD has no legal authority to develop guidance on 

the EER. Only the EPA, as the propagator of the rule, can issue guidance on the EER. This working 

guidance may be found in the “Interim Guidance on the Preparation of Demonstrations in Support of 

Requests to Exclude Ambient Air Quality Data Affected by High Winds Under the Exceptional Event 

Rule” (EPA Guidance). 

 

This document, therefore, does not constitute guidance on the EER, nor is the list of elements presented 

here intended to be exhaustive, or the use of all elements in every demonstration mandatory. Because 

each facility and exceedance is unique, the inclusion of certain elements may not serve to contribute to the 

weight of evidence-based approach to a demonstration discussed in the EPA Guidance. For example, 

conceptual graphics may be useful in explaining what happens during a Stratospheric Intrusion, but may 

not be necessary in a High Wind demonstration. Therefore, this document should be viewed as an 

informative tool to help facilities put together effective EE demonstrations on an event-specific basis. 

 

It is important to note that the inclusion or exclusion of any of the following elements will not and can not 

guarantee the acceptance or rejection of an EE flag. Indeed, some of the following elements, while 

independently excellent, were drawn from denied flagging requests. The elements presented in this 

document have been taken out of context and should be viewed as such. In all cases, the final 

responsibility to reasonably demonstrate that an exceedance of the NAAQS was a result of an EE lies 

with the facility where the exceedance occurred. 

 



5. 
 

 

 

 

 

 

Summaries 
 

 

Written summaries give narrative context to an event. These are typically where a facility synthesizes its 

main argument for flagging the data in question under the Exceptional Event Rule, drawing on and 

interpreting the quantitative and qualitative data provided by other technical elements. Summaries serve 

to tie documents together and may include presentation of facts, discussion and analyses of data, and legal 

background and basis for the facility and event. It is important to note that demonstrations will ultimately 

be reviewed by individuals, including members of the public and the EPA, who may be unfamiliar with 

the facility. Because of this, demonstrations should explain, label, or identify any background information 

necessary to familiarize readers with the facility and monitoring network. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6. 
 

Cover Letter 

Most demonstrations are submitted with a cover letter that provides valuable information such as facility contact information, a 

date stamp for tracking purposes, and a brief summary of the event and the contents of the demonstration. 

 
From General Chemical (Soda Ash) Partners High Wind EE demonstration for 4/18/2007 PM10 exceedance at Green River Soda Ash Operation. 

 

 

 

 

 

 

 

 



7. 
 

Executive Summary 

The executive summary may provide a short description of the event, an overview of the demonstration, the legal basis of the 

submittal, and a description of the facility. 

 
 

From Black Butte Coal Company High Wind EE demonstration for 4/28/2014 PM10 exceedance at Black Butte Mine. 



8. 
 

Event Summary 

Event summaries may include a detailed breakdown of the event including facility operations, site conditions, meteorology, and 

monitoring data. 

 
 

From Black Butte Coal Company High Wind EE demonstration for 6/17/2012 PM10 exceedance at Black Butte Mine. 



9. 
 

Conceptual Model 

Narrative conceptual models are comprised of a composite of related concepts which taken together help the reader understand 

the subject the model represents. The example below explains different aspects and conditions of a stratospheric intrusion. 

 
From Air Quality Division Stratospheric Intrusion EE demonstration for 6/6/2012 Ozone exceedances at Thunder Basin. 

 



10. 
 

Control Measures Summary 

The facility may make a case for compliance with permit conditions by summarizing the control measures utilized during an 

event. Demonstrating facility compliance is necessary for satisfying the definition of an Exceptional Event as found in 40 CFR 

Part 50.1(j), and thus necessary for the acceptance of a demonstration. 

 
 

From Triton Coal Company, LLC Fire EE demonstration for 7/30/2008 PM10 exceedance at North Rochelle and Black Thunder Mines. 



11. 
 

 

 

 

 

 

 

 

Raw Data 
 

 

Raw data is essentially the primary source documentation in a demonstration. It provides detailed 

information on the actual data in question, and, by showing surrounding data points, illustrates the context 

in which the exceedance occurred. Raw data is typically drawn directly from the EPA’s Air Quality 

System (AQS), and thus may be organized in a number of reporting formats depending on the desired 

application, but it may also be taken from additional sources such as contractor databases.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12. 
 

EPA’s AQS Raw Data Report (AMP 350) 

The AMP 350 Raw Data Report shows all collected data for a given date range, parameter(s), and site(s). Flagged data can be shown in the context of overall collected data, as in 

the example below. 

 
From Air Quality Division High Wind EE demonstration for 4/19/2008 PM10 exceedance at Murphy Ridge.



13. 
 

EPA’s AQS Max Values Report (AMP 350MX) 

The AMP 350MX Raw Data Max Values Report shows the daily rolling average of collected data for a given date range, parameter(s), and site(s). 

 
From Air Quality Division Fire EE demonstration for June-July 2012 PM2.5 exceedance at multiple monitors.



14. 
 

EPA’s AQS Quick Look (AMP 450) 

The AMP 450 Quicklook Criteria Parameters Report provides a good overview of a given criteria pollutant for a site(s) compared to its NAAQS. 

 
From Sinclair Wyoming Refining Company Gaseous EE demonstration for 4/23/2012 SO2 exceedance at the Sinclair Refinery.



15. 
 

Raw Meteorological Data (Non-AQS Source) 

Raw data is collected by contractors and is stored temporarily in contractor-controlled databases before validation and entry into 

AQS. The following is an example of raw data collected by a contractor for wind speed. Because they are designed and 

maintained by contractors, Non-AQS databases may be more versatile in terms of creating usable technical products. 

 
 

From Powder River Coal, LLC High Wind NEAP demonstration for 1/8/2007 PM10 exceedance at North Antelope Rochelle Mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



16. 
 

Raw Meteorological Data (Non-AQS Source) 

Another example of contractor-sourced raw data, this time submitted in a form that allows for user manipulation. 

 
 

From OCI Wyoming, LLC High Wind EE demonstration for 6/10/2014 PM10 exceedance at OCI facility. 

 

 



17. 
 

 

 

 

 

 

 

Roses 
 

 

Roses are a visual representation of the relative frequency of a given parameter (usually wind speed or 

pollution quantities) and direction over a given time period. The resultant weights and lengths of the 

radial bars give the reader a clear indication of where wind or pollution came from during a certain 

timeframe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



18. 
 

Wind Rose 

Plotting wind speed against wind direction over a given time period, a wind rose gives a visual indication of the direction and 

strength of prevailing winds. The differing weights of bars correlate to different wind speeds, while the length indicates the 

relative frequency, by percent, of a given direction and speed of wind. 

 
 

From Wyodak Resources Development Corp. High Wind EE demonstration for 6/5/2012 PM10 exceedance at Wyodak Mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 



19. 
 

Pollution Rose 

Plotting pollution against direction over a given time period, a pollution rose gives a visual indication of the source and strength 

of air-borne pollutants. The differing weights of bars correlate to different pollution concentrations, while the length indicates the 

relative frequency, by percent, of a given direction from which pollution arrives at a sampler. 

 
From Triton Coal Company, LLC Fire EE demonstration for 7/30/2008 PM10 exceedance at North Rochelle and Black Thunder Mines. 

 

 

 

 

 

 

 



20. 
 

 

 

 

 

 

Tables 
 

 

Tables show data in an organized and easy-to-read format. They allow individual parameters to be 

presented clearly, or they can be used to demonstrate correlations between multiple parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



21. 
 

Meteorological Data Summary 

Tabular meteorological data summaries give a quick snapshot of data collected over a given time period. 

 
From Mountain Cement Company High Wind EE demonstration for 1/7/2009 PM10 exceedance at Mountain Cement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22. 
 

 

Meteorological Data vs. Particulate Matter Data 

Organizing pollutant data against meteorological data, particularly wind speed and direction, is a good way to show correlation in 

a high wind demonstration. The example below highlights high measured concentrations and corresponding wind data. 

 
From Thunder Basin Coal Company, LLC High Wind EE demonstration for 3/4/2013 PM10 exceedance at the Black Thunder Mine. 



23. 
 

Meteorology, Particulate Matter, and Action Taken 

The inclusion of actions taken by a facility can help demonstrate facility compliance during an event, adding another element to 

pollution concentration and meteorological data by demonstrating the correlation between pollutant levels and action taken. 

 
 From Black Butte Coal Company High Wind EE demonstration for 3/17/2013 PM10 exceedance at the Black Butte Mine. 

 



24. 
 

Meteorological Data 

Meteorological data summaries provide a broad overview of ambient conditions during an event. 

 
From Solvay Chemicals High Wind EE demonstration for 4/18/2007 PM10 exceedance at Solvay Minerals Plant.



25. 
 

Relative Frequency (% of Recorded Winds) 

The basis of wind and pollution roses is data from tables displaying the relative frequency of wind speeds, or pollution 

concentrations, at incremental wind directions. The example below is for a wind rose. 

 
From Basin Electric Power Cooperative High Wind EE demonstration for 1/6/2007 PM10 exceedance at Laramie River Station. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26. 
 

Particulate Matter 24-Hour vs. Year to Date (YTD) and Quarterly Mean Values 

Comparing YTD and 24-Hour data across multiple sites can help geographically and temporally contextualize measured 

concentrations. Including data from upwind or downwind monitors or neighboring facilities’ data as in the example below is a 

good way to demonstrate the local or regional influence of an event. 

 
From Cloud Peak Energy High Wind EE demonstration for 9/15/2012 PM10 exceedance at Antelope Mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27. 
 

Cumulative Percentiles of Data 

Calculating and displaying the cumulative percentile of a given concentration can help satisfy the section of the EER that states, 

“the event is associated with a measured concentration in excess of normal historical fluctuations, including background.”  

 
From Air Quality Division Fire EE demonstration for June 26 to July 5, 2012 PM2.5 and PM10 exceedances at multiple sites. 

 

 

 

 

 

 

 

 

 

 



28. 
 

Emissions in Tons 

The following table shows daily emissions from large wildfires believed to contribute to exceedances at multiple monitors. These 

data were sourced from the Western Regional Air Partnership’s Fire Emissions Tracking System (FETS). 

 
From Air Quality Division Fire EE demonstration for June-July 2012 PM2.5 exceedance at multiple monitors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



29. 
 

Monitor Distance from Facility Operations 

The following table indicates that the closest active mining pit to the site that measured a monitored exceedance is located at a 

different facility. 

 
From Antelope Coal, LLC Fire EE demonstration for 9/15/2012 PM10 exceedance at Antelope Mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



30. 
 

Facility Operations 

This table summarizes facility equipment activities during an exceedance, providing a field of reference for what was occurring 

at the facility during the event. The numbers in the second column are internal identification numbers for specific equipment. 

 
From Westmoreland Kemmerer, Inc. High Wind EE demonstration for 6/13/2013 PM10 exceedance at Kemmerer Mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31. 
 

 

 

 

 

 

 

 

Graphs 
 

 

Graphs allow data to be displayed visually, making patterns and trends easier to follow with the eye. A 

single parameter may be plotted to focus attention on periodic tendencies, or to highlight extreme values. 

Multiple factors may be graphed together to illustrate correlation, although graphs with too many 

elements may be confusing or counter-productive. A graph is most effective when it includes axes labels 

with units, a title, and a key identifying the parameters being plotted. Graphs lacking this information may 

be difficult for reviewers to interpret correctly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



32. 
 

Wind Speed vs. Pollutant Concentration 

A plot comparing pollutant concentrations against wind speeds clearly demonstrates a correlation between these two parameters. 

 
From Black Butte Coal Company High Wind EE demonstration for 3/26/2012 PM10 exceedance at Black Butte Mine.



33. 
 

Pollutant Concentration 

Graphing pollutant concentrations at multiple locations over a given time period can help demonstrate the wide geographical 

influence of an event. 

 
From Air Quality Division Stratospheric Intrusion EE demonstration for 6/6/2012 Ozone exceedance at Thunder Basin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



34. 
 

Maximum and Average Wind Speed and Wind Direction 

Stacked plots showing maximum and average wind speed and wind direction, spanning the day of the event, help illustrate the ambient conditions surrounding an exceedance. 

 
From Black Butte Coal Company High Wind EE demonstration for 2/25/2012 PM10 exceedance at Black Butte Mine.



35. 
 

Historical Concentration Fluctuations 

This graph displays the exceedance in the context of quarterly pollutant data. 

 
From Antelope Coal, LLC Fire EE demonstration for 9/15/2012 PM10 exceedance at Antelope Mine. 

 

 

 

 

 

 

 

 

 

 

 



36. 
 

Histogram 

A histogram graphically displays the probability distribution of a dataset. The following bell-curved histogram shows that the 

most frequent Ozone concentrations occur between 40 and 50 ppb, while concentrations approaching 100 ppb, including those 

experienced during the events, are less and less likely. 

 
From Air Quality Division Stratospheric Intrusion EE demonstration for February and March 2009 Ozone exceedance at South Pass. 

 

 

 

 

 

 

 

 

 

 

 

 



37. 
 

Box and Whisker Plot 

Another way to display the statistical probability of a given concentration is with a Box and Whisker Plot. The line in the middle 

of the box is centered on the median value of the dataset, the lower and upper reaches of the box itself represent the 25th and 75th 

percentile respectively, the “whiskers” indicate values that are 1.5 times the interquartile range (IQR, equal to the width of the 

box), asterisks represent outlier values between 1.5 and 3 times the IQR, and circles represent outlier values greater than 3 times 

the IQR. The example below clearly shows that the exceedance recorded in June, represented by the uppermost dot, is an extreme 

outlier in the dataset. 

 
From Air Quality Division Fire EE demonstration for June 26-July 5, 2012 PM2.5 and PM10 exceedance at multiple sites. 

 

 

 

 

 



38. 
 

Opacity 

A chart displaying Continuous Emissions Monitoring Systems (CEMS) data (in blue and orange) showing no major elevated emissions during the time of the exceedance (marked 

by the central, vertical black line). 

 
From Mountain Cement Company High Wind EE demonstration for 3/26/2012 PM10 exceedance at Mountain Cement. 



39. 
 

 

 

 

 

 

 

Images 
 

 

Images provide powerful qualitative information that can be utilized to support quantitative data. 

Conceptual illustrations help to explain difficult theories, and maps give geographical context to data. 

Due to the logistics of posting final demonstrations for public comment, page size of maps should be no 

larger than 11” x 17”. Providing electronic copies of photos along with demonstration documents allows 

reviewers to verify important embedded metadata including the time and date the photos were taken.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



40. 
 

Facility Map 

A facility map is a useful tool in familiarizing demonstration readers to a facility’s geographic extent, monitoring network configuration, and surrounding features. Maps can also 

help contribute to the weight of evidence in a demonstration such as the example below, which overlays a back-trajectory based on predominate wind data on a map showing land-

use and cover patterns in and around the facility. Maps should include labeled features, points of interest, scale indicator, north arrow, key, and other information which may help 

orient the reviewer. 

 
From Thunder Basin Coal Company, LLC High Wind EE demonstration for 3/4/2013 PM10 exceedance at Black Thunder Mine.



41. 
 

Photographs 

Pictures taken during an event can help demonstrate facility compliance actions taken, as shown in the first image, or can 

document the event itself, as in the second. Date stamps are useful in verifying that a photograph was taken at the time of the 

event. 

 
From PacifiCorp High Wind EE demonstration for 1/13/2012 PM10 exceedance at Naughton Power Plant. 

 
From Air Quality Division Fire EE demonstration for June 26-July 5, 2012 PM10 and PM2.5 exceedances at multiple sites. 



42. 
 

Conceptual Illustrations 

Conceptual graphics help the reader understand complex concepts and ideas. The following graphic illustrates the expected ozone 

concentration at different levels in the atmosphere to reinforce the idea that there is a great deal more ozone in the stratosphere 

than the troposphere, which causes high ozone concentrations during stratospheric intrusions. 

 
 

From Air Quality Division Stratospheric Intrusion EE demonstration for February and March 2009 Ozone exceedances at South Pass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



43. 
 

Satellite Images 

Satellite images can help establish the larger geographic context of a facility, or can be used to display real-time visual observations of an event as in the image below, which 

shows smoke plumes from fires being blown in the direction of monitors. Imagery from the GOES Infrared Weather Satellite and other fire and smoke products can be found on 

NOAA’s Hazard Mapping System website: http://www.ospo.noaa.gov/Products/land/hms.html.  

 
From Triton Coal Company, LLC Fire EE demonstration for 7/30/2008 PM10 exceedance at North Rochelle and Black Thunder Mines.

http://www.ospo.noaa.gov/Products/land/hms.html


44. 
 

Fire Progression Map 

Fire progression maps show the known extent of controlled and uncontrolled sections of wildfires. Maps from adjacent days may 

be used to show the growth or subsidence of a fire, with growth indicating an increase in emissions. A good place to find fire 

progression maps for major active fires is the National Interagency Fire Center Incident Information System: 

http://inciweb.nwcg.gov/.  

 
From Air Quality Division Fire EE demonstration for 8/4/2008 PM2.5 exceedance at Pinedale. 

http://inciweb.nwcg.gov/


45. 
 

Video 

A video, like a photograph, may capture real-time qualitative data of an event, such as this video looking into the North end of Pit 

11 at the Black Butte Mine. 

 
 

From Black Butte Coal Company High Wind EE demonstration for 1/8/2013 PM10 exceedance at Black Butte Mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 



46. 
 

 

 

 

 

 

 

Outside Sources 
 

 

News accounts and other outside sources, such as weather forecasts and summaries, may provide 

valuable, unbiased information about an event. The correlation between collected data and reported 

information can further serve to validate data presented elsewhere in a demonstration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



47. 
 

Hazardous Weather Warning 

The National Weather Service (NWS) dispatches hazardous weather predictions and alerts for a number of potential and active 

conditions, including high winds and storms. Active NWS Alerts can be found at http://alerts.weather.gov/.  

 
From Powder River Coal, LLC High Wind NEAP demonstration for 3/27/2007 PM10 exceedance at Rawhide Mine. 

 

 

 

 

 

 

 

 

 

 

 

http://alerts.weather.gov/


48. 
 

Blowing Dust Health Alert 

Similar to Hazardous Weather Warnings, the NWS sends out Air Pollution Alerts and Advisories in response to possible 

hazardous ambient conditions, in particular Blowing Dust Health Alerts such as the example below. 

 

 

From Buckskin Mining Company High Wind EE demonstration for 4/12/2012 PM10 exceedance at Buckskin Mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



49. 
 

Weather Summary or Forecast 

The NWS, The Weather Channel, Weather Underground, and many other sources provide a number of weather forecast and 

summary products, often customizable to user needs. The following is a weather summary from the NWS’ Western and Central 

Wyoming Weather Forecast Office: http://www.crh.noaa.gov/riw/.  

 
From Black Butte Coal Company High Wind EE demonstration for 3/17/2013 PM10 exceedance at Black Butte Mine. 

 

http://www.crh.noaa.gov/riw/


50. 
 

National Oceanic and Atmospheric Administration (NOAA) Surface Weather Data Plot 

Surface Weather Data Plots show major pressure systems, wind speed, wind direction, and temperature. Current and recent maps can be viewed on NOAA’s Weather Prediction 

Center website: http://www.hpc.ncep.noaa.gov/html/sfc2.shtml.  

 
From Thunder Basin Coal Company Fire EE demonstration for 7/30/2008 PM10 exceedances at North Rochelle and Black Thunder Mines. 

http://www.hpc.ncep.noaa.gov/html/sfc2.shtml


51. 
 

NOAA Smoke Plume Detection 

Smoke Plume Detection maps display regional impacts from fire smoke plumes detected by meteorological satellites. Smoke 

Plume Detection Maps and other fire and smoke products can be found on NOAA’s Hazard Mapping System website: 

http://www.ospo.noaa.gov/Products/land/hms.html.  

 
From Thunder Basin Coal Company Fire EE demonstration for 7/30/2008 PM10 exceedances at North Rochelle and Black Thunder Mines.

http://www.ospo.noaa.gov/Products/land/hms.html


52. 
 

National Interagency Fire Center Incident Report 

The National Interagency Fire Center is a national support center for wildland firefighting. Its online InciWeb portal provides 

detailed information about current active and inactive wildfires: http://inciweb.nwcg.gov/.  

 
From Thunder Basin Coal Company Fire EE demonstration for 7/30/2008 PM10 exceedances at North Rochelle and Black Thunder Mines. 

http://inciweb.nwcg.gov/


53. 
 

News Article 

Providing local news accounts of an event adds weight to a facility’s claim by independently presenting the event as locally 

significant. 

 
From Basin Electric Power Cooperative High Wind EE demonstration for 1/6/2007 PM10 exceedance at Laramie River Station. 

 

 
From Air Quality Division Fire EE demonstration for August 13 and 16, 2007 PM2.5 exceedances at Sheridan. 



54. 
 

 

 

 

 

 

Studies and Modeling 
 

 

Studies offer an in-depth look at specific data, providing scientific backing to a claim. Facilities are 

encouraged to gain AQD approval of design prior to conducting a study to ensure that appropriate 

scientific procedures and protocols are followed, which in turn will produce valid results. Models provide 

flexibility by allowing a range of real or theoretical data to be input, and can be used to predict future 

outcomes or to replicate known results. It is inappropriate to subtract theoretical (modelled) data from 

monitored data. Rather, modelling should be used to suggest trends and independently support monitored 

data. For guidelines on correct usage and regulatory application of Air Quality Models, reference 40 CFR 

Part 51, Appendix W. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



55. 
 

Particle Characterization Analysis 

Laboratories conduct particle characterization analyses to determine the content of collected particulate matter. The relative 

proportion of different species of particulate helps to identify the possible source(s) of dust contributing to a measured 

exceedance. 

 
From Foundation Coal West, Inc. High Wind NEAP demonstration for 6/29/2007 PM10 exceedance at Eagle Butte Mine. 



56. 
 

Soil Study 

Below is a soil study showing soil acidity and total organic vapor (TOV) content in support of a demonstration claiming the influence of SO2 from the active remediation of 

upwind acidic soils. 

 
From Sinclair Wyoming Refining Company Gaseous EE demonstration for April-June 2011 SO2 exceedances at Sinclair Refinery.



57. 
 

NOAA’s Hazard Mapping System (HMS) Fire and Smoke Product 

HMS’ downloadable KML files combine meteorological and fire data provided by NOAA to produce significant smoke plume 

overlays in Google Earth. In the example below, red triangles represent known fires and the yellow cross indicates an exceeding 

monitor. Current and archived fire and smoke files and other fire and smoke products can be found on NOAA’s Hazard Mapping 

System website: http://www.ospo.noaa.gov/Products/land/hms.html. 

 
From Air Quality Division Fire EE demonstration for June 26-July 5, 2012 PM2.5 and PM10 exceedances at multiple sites. 

 

 

 

 

 

 

http://www.ospo.noaa.gov/Products/land/hms.html


58. 
 

SIS/CALPUFF 

The SIS model is used to estimate wildfire emissions during the flaming and smoldering phases. This information is then 

combined with CALPUFF atmospheric pollution dispersion modelling to estimate downwind emissions. Different data 

concentration “scenarios” may be tested by the model to estimate potential smoke impacts in a given area. The example below 

was drawn by the AQD from the United States Forest Service Unplanned Fire Post Burn Report for the Jim Creek Wildland Fire 

Use event. 

 
From Air Quality Division Fire EE demonstration for 8/15/2006 PM2.5 exceedance at Pinedale. 

 

 

 

 

 

 



59. 
 

Published Research 

Independent published research pertaining to an event can help add weight to, and explain, concepts and claims that may be 

difficult to understand. The following was provided in support of the claim that the active remediation of upwind acidic and 

sulfuric soils was causing multiple exceedances at a facility’s monitor. 

 
From Sinclair Wyoming Refining Company Gaseous EE demonstration for April-June 2011 SO2 exceedances at Sinclair Refinery. 

 

 



60. 
 

National Aeronautics and Space Administration (NASA) MODIS Aerosol Optical Depth Image 

MODIS (Moderate Resolution Imaging Spectroradiometer) is a satellite-based optical system that takes “true color” images of the earth’s surface as well as estimating other key 

air quality parameters in the atmosphere. One useful parameter is Aerosol Optical Depth (AOD), which estimates elevated aerosol levels. MODIS provides valuable real-time 

images of smoke plumes and other meteorological data: http://modis.gsfc.nasa.gov/.  

 

 

From Air Quality Division Fire EE demonstration for September 18-21, 2012 PM2.5 exceedances at multiple sites. 

http://modis.gsfc.nasa.gov/
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HYSPLIT Forward/Back-trajectory 

The Hybrid Single Particle Lagrangian Integrated Trajectory (HYSPLIT) Model is used to compute air parcel trajectories, 

dispersion, and deposition of air pollutants. The model can run either forward- or back-trajectories to estimate the downwind 

impact of known air parcels, or to estimate the contribution of upwind sources to known pollution levels, respectively. The 

example below is a back-trajectory. A version of HYSPLIT can be run through NOAA’s Air Resources Laboratory: 

http://ready.arl.noaa.gov/HYSPLIT.php.  

 

 

From Air Quality Division high wind EE demonstration for 4/19/2008 PM10 exceedance at Murphy Ridge. 

 

 

 

 

 

 

http://ready.arl.noaa.gov/HYSPLIT.php
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Facility Documentation 
 

 

Documentation from a facility can provide valuable first-hand evidence that a facility followed 

established protocols to respond to, and to stay in compliance, during an event. Because the EPA requires 

a statement of compliance to accompany all approved EE demonstrations, it is extremely important to 

establish facility compliance in submittals. Qualitative observations and logs by facility personnel can 

support and give narrative context to quantitative data presented elsewhere in a determination. It is 

important to note that many of the following elements are a result of prior training and education of 

facility staff, unique systems set up to address events in real time, and other long-term planning and 

management efforts undertaken by facilities. 
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Unplanned Fire Post Burn Report 

In compliance with the DEQ-AQD’s Smoke Management Requirements, land management agencies must submit Unplanned Fire 

Post Burn Reports following a fire event that burns greater than 50 acres of managed land.   

 
 

From Air Quality Division Fire EE demonstration for 8/1/2008 PM2.5 exceedance at Cody. 
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Dust Control Measures Form 

Many facilities are required by permit to develop an Air Monitoring Action Plan in the event of high winds. These plans outline a 

number of reactionary and reporting requirements, including forms similar to the one below.

 
 

From Foundation Coal West, Inc. High Wind NEAP demonstration for 6/29/2007 PM10 exceedance at Eagle Butte Mine. 
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Air Monitoring Action Plan Compliance Chart 

Below is another example of a reporting component of an Air Monitoring Action Plan. 

 
From Black Butte Coal Company High Wind EE demonstration for 1/18/2012 PM10 exceedance at Black Butte Mine. 
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Action Plan Event Log 

Below is another example of a reporting component of an Air Monitoring Action Plan. 

 
From Black Butte Coal Company High Wind EE demonstration for 3/17/2014 PM10 exceedance at Black Butte Mine.



67. 
 

Timeline 

A timeline can help to visually summarize a large amount of data and temporally organize an event in a logical manner. Different parameters, such as reactionary measures taken, 

wind speed, and pollutant concentrations may be plotted together in order to demonstrate correlation. 

 
From Peabody School Creek Mining, LLC High Wind EE demonstration for 1/21/2012 PM10 exceedance at School Creek Mine. 
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Air Quality Alarm 

As part of its Air Monitoring Action Plan, the North Antelope Rochelle Mine has set up an automated alarm system in its security 

office that is activated if monitored emissions elevate to a level of concern. When an alarm is present, a number of response 

actions are taken by mine personnel. 

 
From Peabody Energy Fire EE demonstration for 8/23/2011 PM10 exceedance at North Antelope Rochelle Mine. 

 

 

 

 

 

 

 

 

 

 

 



69. 
 

Supervisor Checklist for Air Quality Alarms 

Below is an example of the air quality alarm response actions specified in North Antelope Rochelle Mine’s Air Monitoring 

Action Plan. 

 
From Peabody Energy Fire EE demonstration for 8/23/2011 PM10 exceedance at North Antelope Rochelle Mine. 
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Correspondence Log 

Copies of correspondence records between facility personnel, compliance agencies, or other entities can be presented to 

demonstrate due diligence in dealing with response actions, to present information gained from outside sources, and to exhibit 

transparency. 

 
From Buckskin Mining Company High Wind EE demonstration for 4/12/2012 PM10 exceedance at Buckskin Mine. 
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Inspection Report 

Yearly inspections are conducted at facilities to ensure compliance with permit conditions. Including applicable sections of 

reports from inspection reports can further support claims of compliance during an event. 

 
From Thunder Basin Coal Company, LLC High Wind EE demonstration for 3/4/2013 PM10 exceedance at Black Thunder Mine. 
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Shift Report 

Routine or daily shift reports provide a sense of facility operations on or around an event. Depending on the record-keeping 

protocols of a facility, these can reflect general operations or detail specific aspects of facility procedures, such as the water 

wagon operator shift report below. 

 
From Bridger Coal Company High Wind EE demonstration for 6/5/2012 PM10 exceedance at Bridger Coal Mine. 
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Environmental Checklist 

Below is another example of a shift report. 

 

 

From PacifiCorp High Wind EE demonstration for 1/12/2012 PM10 exceedance at Naughton Power Plant. 
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Daily Production Report 

Below is another example of a shift report, focused on production. 

 
From Mountain Cement Company High Wind EE demonstration for 3/26/2012 PM10 exceedance at Mountain Cement. 

 



75. 
 

Audit Reports 

The inclusion of Audit Reports for air monitoring equipment demonstrates the state of a facility’s monitoring network at the time 

of an event. 

 
From Basin Electric Power Cooperative High Wind EE demonstration for 1/6/2007 PM10 exceedance at Laramie River Station. 
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Quarterly Reports 

Like audit reports, quarterly reports lend context to the state of a facility’s monitoring network at the time of an event. 

 
From Mountain Cement Company High Wind EE demonstration for 1/18/2012 PM10 exceedance at Mountain Cement. 
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Maintenance Records 

Preventative or reactive maintenance records can show facility compliance with permit requirements, or summarize the 

performance of facility equipment. 

 
From PacifiCorp High Wind EE demonstration for 1/11/2012 PM10 exceedance at Naughton Power Plant. 
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Equipment Timecards 

Equipment records show where, and for how long, facility equipment was dispatched at the time of an event. 

 
From Black Butte Coal Company High Wind EE demonstration for 1/13/2014 PM10 exceedance at Black Butte Mine. 



79. 
 

Legal Documents 

The inclusion of specific legal documents can help clarify ownership, compliance, or other legal issues. The following license 

agreement demonstrates that the land on which Black Butte Coal Company’s Leucite TEOM is located is owned by another 

party. 

 
From Black Butte Coal Company High Wind EE demonstration for 2/21/2014 PM10 exceedance at Leucite Mine. 

 


